Visualizing the production and arrangement of peptidoglycan in Gram-positive cells.
Decades of study have revealed the fine chemical structure of the bacterial peptidoglycan cell wall, but the arrangement of the peptidoglycan strands within the wall has been challenging to define. The application of electron cryotomography (ECT) and new methods for fluorescent labelling of peptidoglycan are allowing new insights into wall structure and synthesis. Two articles in this issue examine peptidoglycan structures in the model Gram-positive species Bacillus subtilis. Beeby et al. combined visualization of peptidoglycan using ECT with molecular modelling of three proposed arrangements of peptidoglycan strands to identify the model most consistent with their data. They argue convincingly for a Gram-positive wall containing multiple layers of peptidoglycan strands arranged circumferentially around the long axis of the rod-shaped cell, an arrangement similar to the single layer of peptidoglycan in similarly shaped Gram-negative cells. Tocheva et al. examined sporulating cells using ECT and fluorescence microscopy to demonstrate the continuous production of a thin layer of peptidoglycan around the developing spore as it is engulfed by the membrane of the adjacent mother cell. The presence of this peptidoglycan in the intermembrane space allows the refinement of a model for engulfment, which has been known to include peptidoglycan synthetic and lytic functions.